Supplemental Material
Simulation of sample genotypes for type I error rate: We simulated sample genotypes based on a pool of 2,184 haplotypes (i.e., 1,092 samples) over chromosome 22 from 1000 Genomes Project data. We simulated 100 trio families with father, mother and one child by first randomly selecting 400 haplotypes as the parents' haplotypes. The offspring haplotypes were generated by randomly transmitting one of the two haplotypes of the father and the mother to the child. Finally, we simulated 100 trios. Only the rare variants (defined as MAF<0.05) were retained. Figure S1 . Power simulation results for gTDT at α=0.05. The blue lines are the power and the red lines are the type I error rate for the corresponding scenarios. (A)The scenario 1 (r 2 =0; r 1 =1%, 5% or 10% in parents). (B) The scenario 2 (r 2 =0; r 1 =1%, 5% or 10% in offspring). Figure S2 . Distribution of simulated genotype data sets for type I error rate study. The x-axis shows the SNP minor allele frequencies (MAF) and y-axis shows the SNP counts. Figure S3 . Distribution of simulated genotype data sets for power study. The x-axis shows the SNP minor allele frequencies (MAF) and y-axis shows the SNP counts.
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